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Figure: A. Cross-section of the Mariana Subduction System along MCS Line 53-54 (16.5° N) with bathymetry (blue), Moho (green, from Takahashi et al., 2007)*, top of subducted Pacific Plate (red, this study) and teleseismic earthquakes recorded within 50 km of the line (black dots, from
Flexure reactivates abyssal hill fabric where the fabric strikes <25 o from the trench.
Trench Axis Graben
The majority of serpentinite seamounts are located 50-70 km west of the trench where there is ~3-7 km between Moho and the top of the subducting plate. New multi-channel seismic reflection and swath bathymetry data collected in 2002 from the central Mariana subduction system image the subducting plate from the outer trench slope to beneath serpentinite seamounts on the outer forearc. These data show that a significant change in dip of the incoming plate occurs within ~10 km of the trench axis, which is commonly a graben. We propose that the plate fails, rather than simply bends, to form this feature. Although there is evidence for small-scale off-scraping at the toe of the inner trench slope, our data support the conclusion that there has been no long-term sediment accretion in the central Mariana system. We find shallower dips (9-12°) and depths of the subducting plate beneath the outer forearc than previously estimated, indicating a thinner mantle wedge beneath the serpentinite seamounts and much less release of subducted water. We find an apparent lack of significant deformation of the outer forearc in response to the subduction of large Pacific Plate seamounts, and propose that this may be the result of a weak serpentinized mantle wedge and/or progressive fracturing and degradation of the incoming seamounts as the plate breaks and increases in depth as it passes through the trench graben.
*References listed in appendix A.
